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ABSTRACT 

Objectives: To assess knowledge, attitudes and 
practices regarding infant feeding among HIV-positive 
pregnant women in Gaborone, Botswana, and factors 
that influence their infant feeding choices. 
Design: A cross-sectional study. 
Methods and study setting: A questionnaire survey 
of 96 HIV-positive pregnant women attending four 
public infectious disease control clinics in Gaborone, 
Botswana. 

Results: Only about half of the study participants had 
knowledge about prevention of mother-to-child 
transmission (PMTCT) services related to 
breastfeeding, and very few (19.8%) chose to 
breastfeed their infants exclusively. Results of multiple 
logistic regression analysis showed that receiving infant 
feeding counselling as part of the PMTCT programme 
was significantly associated with a decision to 
exclusively breastfeed (OR (95% CI) 5.38 (1.83 to 
15.81)). Similarly, HIV-positive pregnant women who 
received breastfeeding counselling through the PMTCT 
programme had higher knowledge of PMTCT practices 
related to appropriate infant feeding (OR (95% CI) 5.91 
(1.06 to 34.31)). Women who did not express concern 
about HIV stigma had significantly higher knowledge of 
PMTCT practices related to infant feeding (OR (95% 
CI) 5.91 (1.69 to 15.56)). Knowledge of PMTCT 
practices related to breastfeeding was negatively 
associated with the belief that breastfeeding could 
transmit HIV to the baby (OR (95% CI) 9.73 (3.37 to 
28.08)). 

Conclusions: Knowledge, attitudes and practices 
related to breastfeeding among HIV-positive pregnant 
women need further improvement, and the PMTCT 
programme should strengthen infant feeding 
counselling services to assist HIV-positive mothers in 
making informed and appropriate decisions regarding 
infant feeding. 



Strengths and limitations of this study 
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INTRODUCTION 

Epidemiological data from the Joint United 
Nations Program on AIDS estimate the 



The results of this study provide a snapshot 
assessment of the quality of implementation of 
Botswana's prevention of mother-to-child trans- 
mission (PMTCT) guidelines. 
The main limitation is that only HIV-infected 
pregnant women who attended the four partici- 
pating infectious disease control clinics were 
included in the study. This limits the ability to 
generalise findings to all HIV-infected pregnant 
women in Botswana's National PMTCT 
programme. 

The findings of this study provide valuable infor- 
mation for improving the quality of programs to 
prevent mother to child transmission of HIV in 
the study setting and other locales. 



prevalence of HIV among adults aged 15- 
49 years in Botswana to be 23.40%, with more 
than 160 000 women aged 15-49 years cur- 
rently living with HIV/AIDS. 1 According to 
the Republic of Botswana's Global AIDS 
Response Report prepared in collaboration 
with the Botswana National AIDS 
Coordinating Agency (NAGA), the national 
prevalence of HIV among pregnant women 
aged 15-49 years is 30.4%, with an estimated 
13 072 HIV-infected women giving birth annu- 
ally. 2 3 In the absence of interventions to 
prevent transmission during pregnancy, deliv- 
ery or breastfeeding for HIV-infected pregnant 
women, it is estimated that 35% of births will 
result in mother-to-child transmission (MTCT) 
of HIV 3 4 According to the WHO, if effective 
interventions are implemented to prevent 
MTCT (PMTCT), the rate can be reduced to 
less than 5%. 4 

Owing to the transmissibility of HIV from 
mother to child, the feeding of HIV-exposed 
infants remains a significant challenge in 
controlling the spread of HIV/AIDS. The 
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dilemma concerning feeding infants of HIV-positive 
mothers is how to balance the risk of HIV transmission 
through breastfeeding with the risk of death from causes 
other than HIV such as pneumonia, diarrhoeal diseases 
and malnutrition among formula-fed infants. 5 Exclusive 
breastfeeding (EBF) plays a critical role in the overall 
health of infants. It is estimated that 3% of all under-5 
mortalities in low-income countries could be prevented 
through optimal breastfeeding during the crucial first 
year of life. 6 Optimal breastfeeding is considered to be 
EBF for the first 6 months of life, followed by continued 
breastfeeding combined with safe and nutritionally 
adequate complementary feeding up to 24 months of 
age. ~ 9 EBF is regarded as a global health goal given its 
strong association with reduced morbidity and mortality, 
particularly in low-income countries where safe water 
and sanitation are often lacking. 10 

In 2011, the Government of Botswana (GoB) revised the 
Botswana National PMTCT guidelines and initiated the 
use of highly active antiretroviral therapy (HAART) for all 
HIV-infected pregnant women regardless of their CD4 cell 
count. The goal was PMTCT of HIV by providing HAART 
to pregnant women who would otherwise not qualify for 
treatment, based on their CD4 cell count. 3 For many 
years, the GoB had recommended that HIV-infected 
women exclusively formula feed their infants and provide 
infant formula free of charge until the infant is 1 year of 
age to support this recommendation. 3 However, in 2011, 
the Botswana Ministry of Health (MoH) recommended 
exclusive formula feeding (EFF) for the first 6 months of 
life only for women for whom formula feeding is accept- 
able, feasible, affordable, sustainable and safe 
(AFASS). 3 11 12 Botswana has one of the most comprehen- 
sive maternal and child health services in sub-Saharan 
Africa, with nearly 95% of pregnant women receiving pre- 
natal care and having their deliveries attended to by a 
health professional in a health facility. 9 During prenatal 
visits, all pregnant women regardless of their HIV status 
are provided with education and counselling according to 
the country's infant and young child-feeding guidelines 
(based on the WHO 2010 recommendations 9 ) to ensure 
that they make informed and appropriate infant feeding 
choices. 3 9 They are also assessed for AFASS using the fol- 
lowing criteria: piped water in the house or yard (safety); 
electricity, gas or paraffin for cooking fuel (feasibility); dis- 
closure of HIV status within 3 weeks after birth (acceptabil- 
ity); having someone in the household employed 
(affordability and sustainability) and access to a fridge for 
storage of prepared formula (safety). Depending on the 
outcome of the AFASS assessment, HIV-infected pregnant 
women are supported in their decision to either formula 
feed or breastfeed their infant. For HIV-positive mothers 
for whom formula feeding is not AFASS, optimal breast- 
feeding should be recommended and strongly 
encouraged. 

EBF has traditionally been promoted as an important 
intervention to prevent child morbidity and mortality in 
low-income countries. In addition to the nutritional 



value of breast milk for infants during their first months 
of life, dependence on breast milk not only reduces 
their exposures to contaminated food and drinks, but 
also protects them against diarrhoea through the anti- 
infective properties of breast milk. With the emergence 
of evidence linking breastfeeding with MTCT of HIV, 
many women are conflicted on the issue of whether or 
not to breastfeed their babies. Research evidence has 
also shown that poor-quality counselling in PMTCT pro- 
grammes and the effects of mass media have created 
widespread confusion for HIV-infected mothers regard- 
ing feeding their infant despite the presence of national 
guidelines. 13 Women who may be confused by these 
messages often fail to receive advice to practise EBF, 
which may result in mixed feeding and an increased risk 
of HIV transmission. 14 The main objectives of the study 
were to identify factors that influence infant feeding 
choices of HIV-infected pregnant women, to provide 
data for evidence-based decision to improve the quality 
of Botswana's PMTCT programme, and to allow the 
Botswana MoH to assess implementation of the revised 
guidelines in order to strengthen future efforts. It is 
hoped that findings from this study will be of value not 
only to the Botswana AIDS Control Program, but also to 
other PMTCT programmes in sub-Saharan Africa and 
other low and middle countries where paediatric HIV/ 
AIDS is a public health challenge. 

METHODS 

A cross-sectional design was used for the study. 

Setting 

The study was conducted in four public infectious 
disease control clinics (IDCCs) in Gaborone, Botswana, 
managed by the Gaborone City Council. These clinics 
were selected because the study population of interest 
(eligible HIV-infected pregnant women) provides access 
to universal HAART prophylaxis and thus constitutes a 
reliable sampling frame from which participants were 
recruited. 

Study population 

The study population included all HIV-infected preg- 
nant women attending IDCCs in Gaborone for universal 
HAART programme services during the study period. 
All HIV-infected pregnant women who presented at any 
of the four IDCCs during the study period had an equal 
and independent chance of being included in the 
study. 15 HIV-infected pregnant women who were 
Botswana citizens, aged 21 years and above, and willing 
to participate in the study by providing informed 
consent were eligible for inclusion. During informed 
consent, the rationale for the study was explained to 
potential respondents (in the local language, Setswana) 
and their voluntary participation was sought. All respon- 
dents were informed that their participation was volun- 
tary, and that if they chose not to participate, they would 
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not lose any benefits from their health facility. They 
were also informed of their right to withdraw from the 
study at any time. Women who volunteered to participate 
in the study were asked to sign the inform consent form. 
Those who could not read or write were asked to give 
their thumbprint as a confirmation of their consent. 
Thus, participation in the study was entirely voluntary 
and no incentives were provided to respondents. 
Respondents were assured of confidentiality, and only 
study unique identification numbers were used on the 
questionnaires. 

Data collection 

Data were collected using a structured, interviewer- 
administered questionnaire. Eligible respondents were 
interviewed and data were transcribed from their 
medical records onto the questionnaire. The question- 
naire consisted of 33 items that were constructed based 
on a review of the literature. 16 The questionnaire was 
translated into the local language (Setswana) and pre- 
tested on five IDCC attendees who were not involved in 
the final survey. The questionnaire had the following 
subsections: sociodemographic information, clinical 
information, knowledge about PMTCT and infant 
feeding practices/intentions. Items of the questionnaire 
elicited information on participants' sociodemographic 
characteristics, their knowledge of the objectives of 
HAART, knowledge of MTCT of HIV, strategies to 
reduce MTCT of HIV during pregnancy, knowledge of 
infant feeding practices in the context of HIV, the bene- 
fits of EBF, knowledge of the role of mixed feeding 
(breastfeeding and formula feeding) in MTCT of HIV, 
access to infant feeding counselling in the context of 
HAART, infant feeding choices and reasons for the 
choices, important persons in the decision to breastfeed 
or formula feed, etc. Data were collected over a period 
of 4 weeks (11 June-9 July 2012) through interviews 
administered by an interpreter who was fluent in the 
local language (Setswana) and received training on 
ethical conduct of research and data collection. 

Data analysis 

All questionnaires were entered onto an Excel spread- 
sheet and checked for accuracy and completeness. The 
data were then exported to the Statistical Package for 
Social Sciences (SPSS) V19 for analysis. With regard to 
knowledge of PMTCT and PMTCT practices during 
breastfeeding, we first provided a summary of the 
number of correct responses by participants and later 
categorised the responses as either 'high' knowledge, 
when a respondent responded correctly to all of the 
questions, or 'low' knowledge when a participant 
responded incorrectly to one or more of the questions. 
Descriptive statistics were used to describe and summar- 
ise other variables such as sociodemographic characteris- 
tics of respondents, clinical information, knowledge of 
PMTCT and the important person in decision-making 
on infant feeding choices. 15 Pearson % 2 or Fisher's exact 



test was used to compare results between groups. 
Multiple logistic regression analyses were also employed 
to control for possible confounding factors and to assess 
the separate effects of the study variables. ORs with 95% 
CI were computed to assess factors associated with the 
choice of breastfeeding, knowledge of PMTCT and 
PMTCT practices related to breastfeeding. A two-tailed 
probability level of p<0.05 was chosen as the level of stat- 
istical significance. 

RESULTS 

Characteristics of respondents 

Of a total of 102 women from the IDCCs who were eligible 
for inclusion in the study, 96 volunteered to participate, 
yielding a response rate of 94.1%. The demographic char- 
acteristics of participants, including age, marital status, 
education, employment status and parity, are shown in 
table 1. Respondents aged 21-25 years constituted the 
majority (43.8%; n=42). With regard to marital status, a 
majority (92.7%, n=89) of the respondents identified 
themselves as single or cohabiting. Only 7.3% (n=7) had 
university-level education. Regarding the employment 
status of the respondents, 39.6% (n=38) were unemployed 
during the study period. About half of the study partici- 
pants (53.1%; n=51) had 1-2 children, and 34.4% (n=33) 
were pregnant for the first time. 

All respondents were taking some form of HAART 
regimen at the time of the study. Table 1 shows that a 
majority of the respondents (85.4%; n=82) indicated 
that they received Atripla as their HAART regimen while 
6.3% (n=6) received a combination of Combivir and 
nevirapine (CBV+NVP). As shown in table 1, nearly half 
of the respondents (55.2%; n=53) identified their hus- 
bands/partners as the most influential individual with 
regard to their choice of infant feeding method. Only 
66 of the respondents (70.2%) indicated that they were 
counselled on infant feeding options recommended for 
HIV-infected women. 

As for knowledge, attitudes and practice (KAP) related 
to breastfeeding among the respondents, 56.3% of 
respondents believed that an infant of an HIV-infected 
mother could become infected with HIV when breast- 
fed, and 88.4% were concerned about AIDS stigma 
related to HIV and infant feeding choices. Only about 
half of the respondents had high knowledge about 
PMTCT and PMTCT-related practices related to breast- 
feeding. Less than one in five (19.8%) made the deci- 
sion to exclusively breastfeed their babies (table 1). 

Knowledge and practices related to breastfeeding among 
HIV-infected pregnant women 

Data on knowledge and choice of breastfeeding method 
are presented in table 2. Pearson % 2 (or Fisher's exact 
test) was used to determine associations between cat- 
egorical data. Multiple logistic regression analysis was 
used to assess factors associated with knowledge and 
choice of infant feeding method. Results indicated that 
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Table 1 Characteristics of participants (N=96) 


Characteristics 


N 


Per cent 


Age group (years) 








dA— db 


A O 


43.8 




26-30 


30 


31.3 




OH OC 

o\—oo 


A O 

1o 


18.8 




OC A C\ 

ob— 4U 


c 

o 


5.2 




41-45 


1 


1 




Marital status 








Single 


A -\ 


42.7 




Married 


A 

4 


4.2 




Cohabiting 


A Q 

4o 


50.0 




Separated 


o 
o 


3.1 




Educational level 








Primary school 


\ O 


15.6 




Junior secondary 




30.2 




Junior secondary with additional training 


o 
o 


8.3 




Senior secondary 


0~7 

<L( 


28.1 




College or vocational training 


ID 


10.4 




University 


7 


7.3 




Employment status 








Unemployed 


oo 
oo 


39.6 




Government employee 


8 


8.3 




Private employee 


0"7 

37 


38.5 




Self-employed 


7 


7.3 




Volunteer 


2 


2.1 




btudent 


4 


4.2 




Parity 








1-2 


51 


53.1 




3-4 


10 


10.4 




5 or more 


2 


2.1 




None 


33 


34.4 




HAART regimen received 








ATnpia (r 1 U+ 1 Ur+brvj 




84.4 




CBV+NVP 


6 


6.3 




CBV+Kaletra 


5 


5.2 




TDF+FTC+Kaletra 








Others 


4 


4.2 




Reasons for receiving HAART 








PMTCT (Universal HAART) 


66 


68.8 




Maternal treatment 


30 


31.3 




Most important person in making-decision on infant 




feeding 








My father 


3 


3.1 




My husband/partner 


53 


55.2 




My mother 


32 


33.3 




My sister 


5 


5.2 




My aunt 


3 


3.1 




Received infant feeding counselling during ANC 


(N=94) 




Yes 


66 


70.2 




No 


28 


29.8 




Chose to breastfeed 








Yes 


19 


19.8 




No 


77 


80.2 




Believe breastfeeding transmits HIV to baby 








Yes 


54 


56.3 




No 


42 


43.8 




Concerned about HIV stigma 








Yes 


84 


88.4 




No 


11 


11.6 




Continued 



8 



Table 1 Continued 


Characteristics 


N 


Per cent 


fxnowieage ot r ivi i u i 






1 correct response 


A 

4 


A O 


2 correct responses 


H "7 
\ 1 


■17 7 


3 correct responses 


do 




4 correct responses 




co ^ 

od.\ 


Knowledge of PMTCT related to 


breastfeeding 




1 correct response 


A 
I 


i .U 


2 correct responses 


0 


0.00 


3 correct responses 


2 


2.1 


4 correct responses 


5 


5.2 


5 correct responses 


13 


13.5 


6 correct responses 


26 


27.1 


7 correct responses 


49 


51.0 


CBV, combivir; EFV, Efavirenz; FTC, emtricitabine; HAART, highly 
active anti retroviral therapy; NVP, nevirapine; PMTCT, prevention 
of mother-to-child transmission; TDF, tenofovir. 



receiving infant feeding counselling as part of the 
PMTCT programme was significantly associated with the 
decision to exclusively breastfeed (OR (95% CI) 5.38 
(1.83 to 15.81)). Receiving infant infant feeding counsel- 
ling as part of the PMTCT programme was also signifi- 
cantly associated with high knowledge of PMTCT 
practices related to breastfeeding (OR (95% CI) 5.91 
(1.06 to 34.31)). Women who did not express concern 
about AIDS stigma had significantly higher knowledge 
of PMTCT practices related to infant feeding (OR (95% 
CI) 5.91 (1.69 to 15.56)). Knowledge of PMTCT prac- 
tices related to breastfeeding was negatively associated 
with the belief that breastfeeding could transmit HIV to 
the baby (OR (95% CI) 9.73 (3.37 to 28. 08)). 



DISCUSSION 

The basic ethical principle of 'informed choice' requires 
that HIV-positive women are provided with adequate 
information about their infant feeding options in the 
context of PMTCT of HIV 17 This study observed that 
only about half of the HIV-infected women had knowl- 
edge of PMTCT and PMTCT practices related to breast- 
feeding. This finding is similar to that demonstrated by 
Hailu 18 who found that only 30.5% of women in Jimma, 
Ethiopia had sufficient knowledge of infant feeding 
options recommended for HIV-positive women. 18 
Results revealed that counselling on infant feeding pro- 
vided as part of the PMTCT programme was significantly 
associated with knowledge of PMTCT practices related 
to breastfeeding (OR (95% CI) 5.91 (1.06 to 34.31)). 
Although the Botswana National PMTCT guideline 
recommends that all pregnant women be counselled on 
infant feeding choices, only 70% of the respondents 
indicated that they received such counselling. This sug- 
gests that gaps exist within the PMTCT programme 
guidelines and actual practice. 
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Table 2 Respondents' knowledge of PMTCT and choice of breastfeeding 












Knowledge about 
















PMTCT practice 








Choice of exclusive 


Knowledge about 


related to 




Breastfeeding 




breastfeeding 


PMTCT 




breastfeeding 


transmits HIV to baby 




Yes, NO. 


NO, NO. 


Hinh No 


LUW INVJ. 


i_i ■ i_ Ki- 
ll i cj n No. 


Low No. 


Yes, NO. 


NO, NO. 


Variable 


/o/ \ 

(%) 


/o/ \ 

(%) 


\ /o ) 


\ /o ) 


/o/ \ 

(%) 


/o/ \ 

(%) 


/o/ \ 

(%) 


/o/ \ 

(%) 


Age group (years) 




















14(33.3) 


28 (66.7) 


22 (52.4) 


20 (47.6) 


25 (59.5) 


17 (40.5) 


29 (69.0) 


13 (31.0) 


do— 30 


3 (10.0) 


27 (90.0) 


15 (50.0) 


15 (50.0) 


16 (53.3) 


14 (46.7) 


16 (53.3) 


14 (46.7) 


OH OC 


2(11.1) 


16 (88.9) 


10 (55.6) 


8 (44.4) 


6 (33.3) 


12 (66.7) 


7 (38.9) 


11 (61.1) 


3b— 40 


0 (0.0) 


5 (100.0) 


2 (40.0) 


3 (60.0) 


1 (20.0) 


4 (80.0) 


2 (40.0) 


3 (60.0) 


41-45 


0 (0.0) 


1 (100.0) 


1 (100.0) 


0 (0) 


1 (100.0) 


0 (0.0) 


0 (0.0) 


1 (100.0) 


Marital status 


















Single 


12 (29.3) 


29 (70.7) 


34 (82.9) 


7 (17.1)* 


32 (78.0) 


9 (22.0)* 


39 (95.1) 


2 (4.9)* 


Married 


0 (0.0) 


4 (100.0) 


3 (75.0) 


1 (25.0) 


3 (75.0) 


1 (25.0) 


2 (50.0) 


2 (50.0) 


Cohabiting 


6 (12.5) 


42 (87.5) 


12 (25.0) 


36 (75.0) 


13 (27.1) 


35 (72.9) 


13 (27.1) 


35 (72.9) 


Separated 


1 (33.3) 


2 (66.7) 


1 (33.3) 


2 (66.7) 


1 (33.3) 


2 (66.7) 


0 (0.0) 


3 (100.0) 


Educational level 


















Primary school 


5 (33.3) 


10 (66.7) 


13 (86.7) 


2 (13.3)* 


9 (60.0) 


6 (40.0) 


13 (86.7) 


2 (13.3) 


Junior secondary 


6 (20.7) 


23 (79.3) 


19 (65.5) 


10 (34.5) 


14 (48.3) 


15 (51.7) 


16 (55.2) 


13 (44.8) 


Junior secondary 


3 (37.5) 


5 (62.5) 


3 (37.5) 


5 (62.5) 


5 (62.5) 


3 (37.5) 


6 (75.0) 


2 (25.0) 


with additional 


















training 


















Senior secondary 


4 (14.8) 


23 (85.2) 


11 (40.7) 


16 (59.3) 


13 (48.1) 


14 (51.9) 


13 (48.1) 


14 (51.9) 


College or 


1 (10.0) 


9 (90.0) 


0 (0.0) 


10 (100.0) 


4 (40.0) 


6 (60.0) 


3 (30.0) 


7 (70.0) 


vocational training 


















University 


0 (0.0) 


7 (100.0) 


4 (57.1) 


3 (42.9) 


4 (57.1) 


3 (42.9) 


3 (42.9) 


4 (57.1) 


Employment status 


















Unemployed 


10 (26.3) 


28 (73.7) 


23 (60.5) 


15 (39.5) 


23 (60.5) 


15 (39.5) 


24 (63.2) 


14 (36.8) 


Government 


2 (25.0) 


6 (75.0) 


3 (37.5) 


5 (62.5) 


3 (37.5) 


5 (62.5) 


2 (25.0) 


6 (75.0) 


employee 


















Private employee 


4(10.8) 


33 (89.2) 


15 (40.5) 


22 (59.5) 


18 (48.6) 


19 (51.4) 


19 (51.4) 


18 (48.6) 


Self-employed 


2 (28.6) 


5 (71 .4) 


4 (57.1) 


3 (42.9) 


2 (28.6) 


5 (71.4) 


5 (71 .4) 


2 (28.6) 


Volunteer 


1 (50.0) 


1 (50.0) 


2 (100.0) 


0 (0.0) 


1 (50.0) 


1 (50.0) 


2 (100.0) 


0 (0.0) 


Student 


0 (0.0) 


4 (100.0) 


3 (75.0) 


1 (25.0) 


2 (50.0) 


2 (50.0) 


2 (50.0) 


2 (50.0) 


Parity 


















2-January 


9 (17.6) 


42 (82.4) 


20 (39.2) 


31 (60.8)* 


20 (39.2) 


31 (60.8)* 


22 (43.1) 


29 (56.9)* 


4-March 


1 (10.0) 


9 (90.0) 


9 (90.0) 


1 (10.0) 


7 (70.0) 


3 (30.0) 


8 (80.0) 


2 (20.0) 


5 or more 


0 (0.0) 


2 (100.0) 


2 (100.0) 


0 (0.0) 


0 (0.0) 


2 (100.0) 


1 (50.0) 


1 (50.0) 


None 


9 (27.3) 


24 (72.7) 


19 (57.6) 


14 (42.4) 


22 (66.7) 


11 (33.3) 


23 (69.7) 


10 (30.3) 


HAART regimen received 
















Atripla 


17 (21.0) 


64 (79.0)* 


43 (53.1) 


38 (46.9)* 


42 (51.9) 


39 (48.1)* 


48 (59.3) 


33 (40.7) 


(FTC+TDF+EFV) 


















CBV+NVP 


1 (16.7) 


5 (83.3) 


2 (33.3) 


4 (66.7) 


3 (50.0) 


3 (50.0) 


1 (16.7) 


5 (83.3) 


CBV+Kaletra 


1 (20.0) 


4 (80.0) 


5 (100.0) 


0 (0.0) 


4 (80.0) 


1 (20.0) 


4 (80.0) 


1 (20.0) 


TDF+FTC+Kaletra 


















Others 


0 (0.0) 


4 (100.0) 


0 (0.0) 


4 (100.0) 


0 (0.0) 


4 (100.0) 


1 (25.0) 


3 (75.0) 


Reasons for receiving HAART 
















PMTCT 


15 (22.7) 


51 (77.3) 


36 (54.5) 


30 (45.5) 


36 (54.5) 


30 (45.5) 


42 (63.6) 


24 (36.4)* 


Maternal treatment 


4 (13.3) 


26 (86.7) 


14 (46.7) 


16 (53.3) 


13 (43.3) 


17 (56.7) 


12 (40.0) 


18 (60.0) 


Most important person in making decision on infant feeding 












My father 


2 (66.7) 


1 (33.3) 


3 (100.0) 


0 (0.0) 


1 (33.3) 


2 (66.7) 


3 (100.0) 


0 (0.0) 


My husband/ 


10 (18.9) 


43 (81.1) 


27 (50.9) 


26 (49.1) 


25 (47.2) 


28 (52.8) 


30 (56.6) 


23 (43.4) 


partner 


















My mother 


7 (21.9) 


25 (78.1) 


15 (46.9) 


17 (53.1) 


19 (59.4) 


13 (40.6) 


16 (50.0) 


16 (50.0) 


My sister 


0 (0.0) 


5 (100.0) 


4 (80.0) 


1 (20.0) 


2 (40.0) 


3 (60.0) 


4 (80.0) 


1 (20.0) 


My aunt 


0 (0.0) 


3 (100.0) 


1 (33.3) 


2 (66.7) 


2 (66.7) 


1 (33.3) 


1 (33.3) 


2 (66.7) 


Continued 
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Table 2 Continued 



Choice of exclusive 
breastfeeding 



Knowledge about 
PMTCT 



Knowledge about 
PMTCT practice 
related to 
breastfeeding 



Breastfeeding 
transmits HIV to baby 



Variable 



Yes, No. 
(%) 



No, No. 

(%) 



High No. 

(%) 



Low No. 

(%) 



High No. 

(%) 



Low No. 

(%) 



Yes, No. 
(%) 



No, No. 

(%) 



Concerned about AIDS stigma 
Yes 16(19.0) 68(81.0) 

No 3 (27.3) 8 (72.7) 

Received infant feeding counselling during ANC 
Yes 18 (27.3) 48 (72.7)* 

No 1 (3.6) 27 (96.4) 

Believed breastfeeding transmits HIV to baby 



Yes 
No 

Knowledge of PMTCT 
High 
Low 



14(25.9) 
5(19) 



40 (74.1) 
37 (77) 



47 (56.0) 
3 (27.3) 

41 (62.1) 
8 (28.6) 

38 (70.4) 
12 (28.6) 



37 (44.0) 


47 (56.0) 


37 (44.0)* 


51 (60.7) 


8 (72.7) 


2 (18.2) 


9 (81.8) 


3 (27.3) 


25 (37.9)* 


42 (63.6) 


24 (36.4)* 


44 (66.7) 


20 (71.4) 


7 (25.0) 


21 (75.0) 


10 (35.7) 


16 (29.6)* 


39 (72.2) 


15 (27.8)* 




30 (71.4) 


10 (23.8) 


32 (76.2) 





13 (26.0) 37 (74.0) 
6 (13.0) 40 (87.0) 
Knowledge about PMTCT related to breastfeeding 
High 9(18.4) 40(81.6) 

Low 10 (21.3) 37 (78.7) 



38 (76.0) 
16 (34.8) 

39 (79.6) 
15 (31.9) 



33 (39.3)* 
8 (72.7) 



22 (33.3)* 
18 (64.3) 



12 (24.0)* 
30 (65.2) 

10 (20.4)* 
32 (68.1) 



Pearson % or Fisher's exact test was used to compare results between groups. 
*p<0.05. 

CBV, combivir; EFV, Efavirenz; FTC, emtricitabine; HAART, highly active anti retroviral therapy; NVP, nevirapine; PMTCT, prevention of 
mother-to-child transmission; TDF, tenofovir. 



The Botswana Government had promoted EFF by 
HIV-infected women for many years but presently allows 
these women to make informed infant feeding choices. 3 
However, informed decision-making can only take place 
when the women are provided with individualised, 
unbiased and accurate information about infant feeding 
options, and when this information is presented in a way 
that is compatible with women's beliefs and at an appro- 
priate health literacy level. 17 19 This underscores the 
need for training and retraining of maternal and child 
health workers in the rationale, principles and methods 
of infant feeding counselling in the context of HIV 
infection, based on the WHO and national guidelines 
on infant feeding in the context of HIV 3 9 Similarly, pro- 
viding every pregnant woman with a brief guidance 
manual on infant feeding in the context of HIV infec- 
tion written in the local language and with appropriate 
pictorial explanations might help to ensure that all 
deserving mothers have access to uniform standard 
information based on which they can make informed 
choices about infant feeding. 

The Botswana Family Health Survey showed that only 
20% of mothers breastfed exclusively for the first 6 
months. 20 Similarly, our study found that less than 1 in 5 
(19.8%) HIV-infected mothers chose to exclusively 
breastfeed their babies. This finding is in agreement 
with those of Tomasoni et af x and Hailu 18 who found 
similar low rates of EBF among HIV-positive mothers 
(46% and 13.4%, respectively). 

Previous studies have explored factors associated with 
choice of breastfeeding among HIV-infected women. 



The study by Hailu found that infant feeding choices 
made by lactating mothers in Ethiopia were significantly 
associated with their age, while a South African study 
reported that sociocultural factors (including social 
stigma of HIV/ AIDS, maternal age and family influences 
on feeding practices, economic circumstances, beliefs 
about HIV transmission through breast milk and beliefs 
about the quality of breast milk compared with formula) 
influenced the decision to exclusively breastfeed. As 
demonstrated in our study, counselling on infant 
feeding during antenatal visits was an important pre- 
dictor of infant feeding choices. 

It is noteworthy that women who did not express 
concern about AIDS stigma had significantly higher 
knowledge of PMTCT practices related to infant feeding. 
This may be an indication of the barrier that AIDS-related 
stigma poses against the uptake of PMTCT services among 
HIV-infected pregnant women in the study setting. It is 
known that for social stigma to present a barrier against 
the uptake of services, affected individuals must accept the 
devaluation and discredit that accompany the stigma. 
They must perceive themselves as guilty of moral transgres- 
sion and accept the blame put on them. 

It is important for PMTCT programmes to address 
stigma in order to promote service uptake. Since many 
of the key influences on AIDS-related stigma and dis- 
crimination are broad based and deeply rooted with the 
structures of communities, the most effective interven- 
tions would be those with sound theoretical foundations 
and that include attention to individual as well as social 
and structural barriers. In a review of AIDS-related 
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Table 3 Multilogistic analysis of factors associated with choice of infant feeding options, knowledge of PMTCT and 
knowledge of PMTCT practices related to breastfeeding 



Variable 



Choice of exclusive 
breastfeeding OR 
(95% CI)* 



High knowledge of 
PMTCT OR (95% Cl)t 



High knowledge of 
PMTCT during 
breastfeeding OR 
(95% Cl)t 



Breastfeeding could 
transmit HIV to 
baby* 



Marital status 

Single 

Married 

Cohabiting 

Separated 
Educational level 

Primary school 

Junior secondary 

Junior secondary 

with additional 

training 

Senior secondary 
College or 
vocational training 
University 
Concerned about HIV stigma 
Yes 
No 

Received infant feeding counselling during ANC 

No 1 

Yes 5.38 (1.83 to 15.81) 

Knowledge of PMTCT related to breastfeeding 

Yes 

No 



1 

34.37 (0.72 to 46.77) 
8.17 (0.07 to 13.00) 
0.75 (0.02 to 31 .77) 

1 

8.81 (0.63 to 21 .89) 
6.24 (0.65 to 64.38) 



1.49 (0.0.11 to 20.57) 
1.77 (0.0.19 to 15.82) 



1 

5.91 (1.69 to 15.56) 
1 

5.91 (1.06 to 34.31) 



1 

9.73 (3.37 to 28. 08) 



*Adjusted for age and education, 
t Adjusted for age. 

PMTCT, prevention of mother-to-child transmission. 



stigma in sub-Saharan Africa, Ehiri et af % presented the 
case for a multilevel approach that involves action direc- 
ted at health workers, religious leaders, members of the 
judicial system, the media, people living with HIV/ AIDS 
and their family members (table 3). 

HIV-infected pregnant women are encouraged to 
exclusively breastfeed their infants for at least 6 months 
with proper HAART in high-income and low-income 
countries owing to the proven benefits of breastfeeding 
for both the mother and the infant. 25 24 For example, 
the results of a clinical trial in Kenya indicated that 
giving breastfeeding women a triple-antiretroviral 
regimen from late pregnancy to 6 months after birth is a 
safe, feasible way to reduce MTCT in resource-limited 
settings. 25 A cohort study in India found higher rates of 
HlV-free survival in breastfed infants, reporting a cumu- 
lative 12-month mortality of formula-fed infants of 
9.6% vs 0.68% among breastfed infants. 26 Indeed, the 
WHO's recommendation that all mothers who are 
known to be HIV-infected either on lifelong antiretro- 
viral therapy or not, and who exclusively breastfeed 
their infants should do so for 6 months, introduce 
appropriate complementary foods thereafter and con- 
tinue breastfeeding for the first 12 months of life is 
based on a plethora of research that demonstrate the 



positive effect of EBF on HIV-free survival of infants 
born to HIV-infected mothers. 27-32 

Evidence shows that there is significant benefit of 
breastfeeding regardless of the setting as it has been 
shown to result in positive health outcomes for infants, 
even in countries with reliable water and sanitation 
systems, where gastrointestinal problems and other infec- 
tious diseases are not a concern. 33 34 

A majority of the women in this study (80.2%) opted 
to formula feed their babies. This could be explained by 
the fact that many healthcare workers commonly pre- 
scribe or encourage formula feeding despite the avail- 
ability of evidence supporting EBF where formula 
feeding is not AFASS. Doherty et at 4 conducted a series 
of qualitative interviews of a prospective cohort of 650 
HIV-positive mothers in South Africa and considered 
the influence of healthcare workers on infant feeding 
choices. The study concluded that health workers 
possess significant influence over HIV-infected women's 
initial infant feeding choices. Doherty et at 4 stated that 
some women expressed feeling pressured or 'forced' by 
their provider to choose a particular feeding method as 
a result of their HIV status. Available evidence shows 
that women who received formula company-produced 
infant feeding materials from their health providers at 
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their first prenatal visit were more likely than those who 
did not receive these materials to stop breastfeeding 
before hospital discharge and before 2 weeks post- 
partum. Those who were uncertain about their decision 
to breastfeed, or with a plan to breastfeed for 12 weeks 
or less, and who received the commercial materials from 
their health providers also had notably lower rates of 
EBF and overall duration. 35 

Thus, understanding ethical considerations and pro- 
viding unbiased information about infant feeding 
options at the provider level have the potential to 
improve outcomes of PMTCT services in Botswana and 
similar low-income and middle-income countries where 
MTCT of HIV is a public health challenge. 

Strengths and limitations 

Given the small size of this study, the results provide 
only a snapshot assessment of the effectiveness of imple- 
mentation of the Botswana PMTCT guidelines of 2011, 
which provide HIV-infected pregnant women the oppor- 
tunity to make informed infant feeding choices. It is 
important to note that only HIV-infected pregnant 
women who attended the four study IDCCs during the 
period of the study period were recruited. Those who 
attended non-participating IDCCs were not interviewed. 
These patients might have had different KAP regarding 
infant feeding choices from those who were interviewed. 
Therefore, the findings from this study cannot be gener- 
alised to all HIV-infected pregnant women in the 
Botswana National PMTCT programme. 

Implications 

Paediatric AIDS remains a major contributor to child 
mortality in resource-poor countries; thus, interventions 
that seek to significantly reduce MTCT of HIV have the 
potential to contribute towards achievement of the 
Millennium Development Goal of reducing child mortal- 
ity by two-thirds by 2015 from the 1990 level. 

The finding that a majority of the participants do not 
receive the recommended counselling on infant feeding 
underscores the need for PMTCT programmes in low- 
income countries to take proper care to understand 
global and national recommendations on infant feeding 
in the context of HIV and to find appropriate ways to 
communicate research evidence to HIV-infected women 
so that they can make informed choices regarding the 
infant feeding option. 

The finding that a majority of the respondents in this 
study (92.7%, n=89) identified themselves as either 
single or cohabiting calls for a need to target this popu- 
lation group with interventions to reduce HIV infection 
through reduction of risky sexual behaviours. 

Further research using qualitative or mixed method 
approaches is needed to explore enablers and barriers 
in provision of infant feeding counselling recommended 
for all HIV-infected pregnant women. Efforts should be 
made to understand health workers' challenges in 
implementing this recommendation, and the reasons 



why some HIV-infected women do not receive infant 
feeding counselling need to be explored. To gather gen- 
eralisable information that can be used to improve the 
quality of Botswana's PMTCT programme, it would be 
beneficial to replicate this study at other IDCC sites as 
well as antenatal care (ANC) clinics in the country. To 
effectively improve EBF rates among HIV-infected 
women, policymakers must make concerted efforts to 
advocate, promote and sustain the universal HAART 
programme for pregnant women and strengthen ANC 
services. The Botswana MoH should provide adequate 
training of healthcare workers on infant feeding coun- 
selling for HIV-infected women to ensure that they are 
in a good position to provide unbiased and balanced 
infant feeding counselling to their clients. 
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